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ABSTRACT 

Thirty six bird’s eye chili accessions were evaluated in Randomized Complete Block Design (RCBD) with two 
replications at the college of Horticulture, Mudigere ( Karnataka ). Correlation and path analysis worked out for fifteen 
characters. In this study, correlation analysis revealed that plant height, number of primary branches per plant, plant 
spread, total number of fruits per plant, fruit length, fruit with, dry weight of 100 fruits, number of seeds per fruit and 
fruit yield per plant (g) were positively and significantly associated with yield (q/ha). Path analysis revealed that plant 
height, plant spread, days to first flowering, total number of fruits per plant, fruit length, dry weight of 100 fruits, number 
of seeds per fruit, fruit yield per plant and capsaicin content had the positive direct effect on yield. Hence, more 
weightage should be given to these characters in selection programme of high yielding accessions in bird’s eye chilli. 
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INTRODUTION 

Bird’s eye chilli, it’s botanically Capsicum frutescens L., belongs to the family Solanaceae, and it is one 
among the five cultivated species of the genus and is closely related to C. Chinese Jacq. Numerous local land races 
of C. frutescens are cultivated in tropical and subtropical regions of the world (Heiser and Smith, 1953). Bird’s eye 
chili is one among the ten hottest chili peppers in the world. It is a perennial chili with a small sized pod, which are 
highly pungent. It is commonly known as ‘bird chilli’, because birds love to pick the ripe chilli. It is grown in 
Kerala, Karnataka & some parts of Tamil Nadu, Mizoram and some areas of Manipur, mainly as a homestead crop. 
It is an introduced plant; Native Americans have used this plant as both food and medicine for at least 9,000 years. 
Chilli derives their pungency from the compound Capsaicin (8-methyl-N-vanillyl-6-unnamed). The Pungency 
levels of bird's eye chilli fruits are around 100 , 000 - 225,000 Scoville units (Chatterjee et al, 2012). 

Economic significance and improvements in commercially cultivated varieties of bird’s eye chilli have 
occurred largely as a result of human selection within existing varieties, and limited information is available in the 
scientific literature regarding variability of agronomic or horticultural traits within the gene pool, and this species is 
much less variable than the other cultivated species in the genus (Smith and Heiser, 1957). Though grown in coastal 
parts of Kerala, Karnataka and Tamil Nadu, it is a neglected crop. So, developmental programs should be taken to 
improve the productivity and quality. In this regard, present study was carried out to know the character association 
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in different bird’s eye chilli accessions. 

The correlation coefficient measures the mutual relationship between various characters and determines the 
component characters, on which selection could be made for genetic improvement for yield and yield contributing traits. 
The path coefficient analysis provides an effective mean for partitioning of direct and indirect cause of the association. 
Hence, there is pre-requisite for preliminary investigations of characters in the accessions for the development of superior 
yield accessions in bird's eye chilli. 

MATERIAL AND METHODS 

A field experiment was conducted at the college of Horticulture, Mudigere during the period from August 2015 to 
March 2016. The experiment was designed to study the genetic variability and correlation studies in bird's eye chilli 
( Capsicum frutescens L.). The experiment was laid out in Randomized Complete Block Design (RCBD) with two 
replications. The experiment consisted of thirty six accessions collected from different locations. The seeds were sown in 
protrays with suitable potting mixtures and 45 days old seedlings were transplanted to a main field at a spacing of lm x 
lm. FYM and fertilizers were applied, as per the recommendations. The recommended cultural practices were followed for 
raising good crop. Five randomly selected competitive plants from each row in each replication were tagged for the 
purpose of recording the observations on 20 characters viz., plant height (cm), number of primary branches, plant spread, 
days to first flowering, days to fifty per cent flowering, days taken for physiological maturity, number of fruits per plant, 
fruit yield per plant (g), fruit length (cm), fruit width (cm), number of seeds per fruit, weight of seeds per fruit (mg), fresh 
and dry weight of 100 fruits, fruit to seed ratio, yield (q/ha), pedicel length (cm), capsaicin content (%), vitamin-C content 
(mg/lOOg), oleoresin content (%) and capsanthin content (color units). Correlation studies were performed with set of 
fourteen independent characters and path analysis were carried out for twelve characters, as per the standard procedure. 

RESULTS AND DISCUSSIONS 

The correlation coefficient results of the present investigation on bird’s eye chilli accessions revealed that yield 
per hectare was positively and significantly correlated with plant height (0.652), number of primary branches per plant 
(0.777), plant spread (0.701), total number of fruits per plant (0.641), fruit length (0.586), fruit width (0.401), dry weight of 
100 fruits (0.573), number of seeds per fruit (0.486) and fruit yield per plant (0.809) at the genotypic level. The results 
indicated that these traits have a certain inherent relationship with yield, and suggested their importance in determining 
fruit yield. So, selection of these would result in increased yield in bird’s eye chilli. This is in concurrence with the findings 
of Warade et al. (1996). While the non significant positive association was observed with vitamin-C content (0.214), there 
was no significant negative association with capsaicin content (-0.168). Also, it showed highly significant negative 
association with days to first flowering (-0.421), days to 50 per cent flowering (-0.377) and days taken for physiological 
maturity (-0.356) and capsaicin content (-0.168). 

Fruit yield had significant and positive association with plant height at 120 DAT, number of primary branches per 
plant at harvest, plant spread at 120 DAT, and total number of fruits per plant and fruit weight at both genotypic and 
phenotypic levels. Further, these were highly influenced by environmental factors, because of its polygenic nature. 
Therefore, it is suggested to select accessions performing well for yield attributing characters like number of fruits per 
plant and fruit weight. These results are in conformity with those of Farhad et al. (2008), Jabeen et al. (2009), 
Hasanuzzaman and Golam (2011), Afroza et al. (2013) in chilli. 
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The positive and significant correlation was observed with respect to a number of primary branches per plant at 
harvest, total number of fruits per plant and fruit yield per plant showed positive association with fruit yield quintal per 
hectare at both genotypic and phenotypic levels. Similar results were also reported by Afroza et al. (2013), Dana and Jana 
(2010) in chilli. These results indicated that, number of branches at harvest, number of fruits per plant and fruit yield per 
plant may be suitable as a selection criterion for improving the yield. 

Number of branches at harvest exhibited negative association with days to 50 per cent flowering and days taken for 
physiological maturity. Days to 50 per cent flowering exhibited negative association with fruit length and fruit yield. 
Similar results were reported by Vikram et al. (2014) and Krishnamurthy et al. (2013) in chilli. 

The result of genotypic and phenotypic path analysis revealed that the character total number of fruits per plant 
showed a positive direct effect on fruit yield (q/ha), which was also evident from its more positive significant correlation 
with days to first flowering. This character contributed the maximum towards fruit yield. These results are in agreement 
with the earlier reports of Ahmed et al. (2006) and Sathish (2007) in chilli. These results suggest that, while formulating 
selection indices, more wattage needs to be given for a number of fruits per plant. 

Similarly, days to first flowering exerted a more positive direct effect on fruit yield (q/ha). It can be observed that 
positive significant correlation was contributed equally by other yield attributed characters also. Similar results were 
reported by Krishnamurthy et al. (2013) in chilli. These results suggest that, simultaneous improvement in flower 
parameters enhance fruit, yielding ability of the accessions. 

Number of primary branches per plant and days to 50 per cent flowering exerted a negative direct effect on fruit 
yield. This is mainly due to the indirect effect of flowering traits with their component traits. These results are in agreement 
with the earlier reports of Ahmed et al. (2006) in chilli. 

CONCLUSIONS 

From this study, it could be concluded that, the correlation and path coefficient analysis revealed the importance 
of plant height, plant spread, days to first flowering, fruit yield per plant, number of fruits per plant, fruit length, fruit 
weight, fruit width and seeds per fruit in determining fruit yield as major yield components, which could be considered 
selection indices for further crop improvement. 
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Table 1: Genotypic Correlation Coefficients among Growth, Yield and 
Quality Parameters in Bird’s Eye Chilli Accessions 



In 

2q 

3d 

4n 

5n 

0= 

7n 

8o 

to 

10= 

11= 

12= 

13n 

14b 

15b: 

Id 

1.0000= 

0.731**2 

0.599**2 

-0.207= 

-0.210= 

-0.257*= 

0.043'*= 

0.444**= 

0.106= 

0.427'*= 

0.383**= 

0.772**= 

0.301**= 

•0.044= 

0.652**= 

2d| 

Q 

1.0000= 

010**= 

-0.370**= 

■0.315"= 

-0.415**= 

0.505**= 

0.475**= 

0.281*= 

0.350'*= 

0.335**= 

0.824**= 

0.47i**= 

0.314**= 

0.7|7**= 

3d i 

22 

2 

1.0000= 

-0.410**= 

-0.355**2 

-0.412'*= 

0.043**= 

0.257*= 

-0.031= 

0.185= 

0.073= 

0.639**= 

0.480**= 

0.202= 

0.701**= 

In 

a 

2 

2 

1.0000= 

-0.885**2 

•0.700"= 

0.047**= 

•0.301**= 

-0.208= 

•0.353'*= 

4296*= 

•0.346"= 

•0.130= 

•0.062= 

•0.421**= 

5: 

2 

2 

2 

2 

1.0000= 

•0.023"= 

•0.344**= 

•0.250'= 

•0,055= 

•0.274*= 

•0.189= 

•0.317**= 

•0.082= 

•0.093= 

•0.377"= 

6: 

D 

2 

B 

n 

B 

1.0000= 

■0.342"= 

-0.183= 

0.037= 

•0.155= 

-0.104= 

•0.220= 

•0.159= 

•0.108= 

■0.356": 

7n 

2 

2 

2 

2 

n 

B 

1.0000= 

0.207'= 

0.053= 

0.170= 

0.073= 

0.6!!"= 

0.073= 

0.067= 

0.641**= 

to 

2 

2 

2 

2 

B 

2 

B 

1.0000= 

0.812"= 

0.89!*’= 

0.180= 

0.647**= 

•0.021= 

•0.408’*= 

0.586**= 


2 

2 

2 

2 

B 

2 

2 

2 

1.0000= 

0.826**= 

0.826*’= 

0.441"= 

0.017= 

•0.335**= 

0.401": 

10: 

2 

2 

2 

2 

2 

2 

2 

2 

n 

1.0000b 

JS'l": 

0.549**= 

0.070= 

•0.289*= 

0.573"= 

11= 

2 

2 

2 

2 

B 

2 

B 

2 

2 

2 

1.0000= 

0.576**= 

0.060= 

0.247*= 

0.486"= 

12a 

D 

2 

2 

2 

B 

2 

B 

2 

2 

2 

Q 

1.0000= 

0.251*= 

■0.222= 

0.809"= 

13d ! 

2 

n 

2 

2 

2 

2 

2 

2 

B 

2 

2 

D 

1.00003 

0.340**= 

0.214= 

14b 

2 

2 

2 

2 

2 

B 

B 

2 

n 

B 

2 

2 

a 

1.0000= 

-0168= 

lto 1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Q 

1.0000s 


@- Characters Critical r value 1% = 0.301 5% = 0.231 * & ** indicates Significant at 5 % and 1 % level 
respectively 

• Plant height (cm) at 120 DAT 

• Number of primary branches per plant at harvest 

• Plant spread (cm 2 ) at 120 DAT 

• Days to first flowering 

• Days to 50 per cent flowering 

• Total number of fruits per plant 

• Fruit length (cm) 

• Dry weight of 100 fruits (g) 

• Number of seeds per fruit 

• Yield per plant (g) 

• Vitamin-C content (mg/lOOg) 

• Capsaicin content (%) 

• Yield (q/ha) 
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Table 2: Phenotypic Correlation Coefficients among Growth, 

Yield and Quality Parameters in Bird’s Eye Chilli Accessions 


it: 

Id 

2q 

3d 

4d 

5o 

6a 

7n 

8n 

9o 

10a 

lie 

12a 

13d 

14a 

15d 

In 

1.0000a 

0.564**a 

0.502**2 

0.180= 

•o m 

42122 

0.588**2 

0.365**: 

0.1602 

0.380**2 

0.345**2 

0.681**2 

0.266*2 

-0.0632 

0.590**2 

2d 

c 

LOOOfc 

0.53m 

4294*& 

4315**2 

-0.276*2 

0.462**2 

0.1822 

0.1842 

0.237*2 

0.246*2 

0.589**2 

0.349**2 

0.2072 

0.569**2 

3n 

T>. 

3 

1.0000a 

-0.303**2 

-0.242’d 

0.689**2 

0.553**2 

0.1692 

-0.0252 

0.1402 

0.1202 

0.550**2 

0.416**2 

0.1782 

0.598**2 

4n 

u 

3 

n 

1.0000a 

0.881**2 

4315**2 

-0.315**2 

-0.272*2 

-0.0382 

-0.297*2 

-0.231*2 

-0.308**2 

-0.1142 

•0.0662 

-0.377**2 

5n 

n 

3 

3 

3 

1.0000a 

0.689**2 

-0.293*2 

-0.246*2 

-0.1902 

-0.2292 

-0.1252 

-0.274*2 

-0.0732 

-0.0982 

-0.330**2 

6n 

3 

3 

3 

3 

3 

1.0000a 

•0.273*2 

-0.1612 

0.241*2 

-0.1532 

•0.0802 

-0.2182 

-0.1582 

41082 

-0.352**2 

7n 

3 

3 

rr 

3 

3 

rr 

1.0000a 

0.275*2 

0.0512 

0.1622 

0.240*2 

0.673**2 

0.0722 

0.0582 

0.628**2 

8n 

3 

3 

3 

3 

3 

3 

n 

1.0000a 

0.716**2 

0.782**2 

0.790**2 

0.562**2 

-0.023d 

-0.334**2 

0.509**2 

9n 

3 

3 

rt 

3 

3 

3 

rr 

3 

1.0000n 

0.815**2 

0.846**2 

0.436**2 

0.0162 

-0.323**2 

0.394**2 

10d 

a 

3 

D 

a 

3 

n 

3 

3 

a 

1.0000a 

0.843**2 

0.539**2 

0.0712 

-0.285*2 

0.587**2 

11a 

3 

3 

H 

3 

3 

3 

3 

3 

rr 

3 

1.0000a 

0.631**2 

0.0192 

•0.379**2 

0.581**2 

12n 

3 

a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1.0000a 

0.250*2 

-0.2162 

0.805**2 

13a 

3 

3 

3 

3 

3 

3 

n 

3 

3 

3 

3 

D 

1.0000s 

0.329**2 

0.214a 

14a 

3 

3 

n 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Q 

1.0000a 

-0.1642 

15a 

3 

3 

3 

3 

3 

3 

3 

3 

n 

u 

3 

3 

3 

3 

Q 

1.0000a 


n 


@ - Characters Critical r value 1% = 0.301 5% = 0.231 * & ** indicates Significant at 5 % and 1 % level respectively. 

• Plant height (cm) at 120 DAT 

• Number of primary branches per plant at harvest 

• Plant spread (cm 2 ) at 120 DAT 

• Days to first flowering 

• Days to 50 per cent flowering 

• Total number of fruits per plant 

• Fruit length (cm) 

• Dry weight of 100 fruits (g) 

• Number of seeds per fruit 

• Yield per plant (g) 

• Vitamin-C content (mg/lOOg) 

• Capsaicin content (%) 

• Yield (q/ha) 
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Table 3: Genotypic Path Coefficient Analysis for Growth, Yield and 
Quality Characters in Bird’s Eye Chilli Accessions 


Character® 

Id 

2d 

3a 

4d 

5a 

6d 

7a 

8o 

9d 

10a 

11a 

12a 

rGo 

Id 

0.596o 

-0.310a 

-0.358a 

-0.124a 

-0.130a 

0.383a 

0.279a 

0.255a 

0.226a 

0.389a 

0.180a 

-0.026a 

0.722**a 

2d 

-0.262O 

-0.358a 

0.290a 

0.316a 

0.140a 

-0.213a 

-0.131a 

-0.125a 

-0.126a 

-0.278a 

-0.169a 

0.122a 

0.824**ai 

3d 

0.583a 

0.786a 

0.973d 

-0.399a 

-0.345a 

0.630a 

0.140a 

0.180a 

0.130a 

0.683a 

0.468a 

0.196a 

0.639**d 

4d 

-0.149O 

-0.271a 

-0.293a 

0.716a 

0.634a 

-0.246a 

-0.191a 

-0.253a 

-0.195a 

-0.302a 

-0.093a 

-0.044a 

-0.346**a 

5d 

0.427a 

0.766a 

0.696a 

-1.733a 

-0.958a 

0.669a 

0.332a 

0.536a 

0.331a 

0.740a 

0.169a 

0.182a 

-0.317**a 

6d 

-0.455a 

-0.421a 

-0.458a 

0.241a 

0.241a 

0.707a 

-0.255a 

-0.120a 

-0.089a 

-0.454a 

-0.052a 

-0.047a 

0.688**n 

7d 

0.079o 

0.084a 

0.052a 

-0.045a 

-0.045a 

0.064a 

0.178a 

0.160a 

0.163a 

0.104a 

-0.003a 

-0.072a 

0.647**3 

8d 

0.158a 

0.129a 

0.069a 

-0.101a 

-0.101a 

0.063a 

0.333a 

0.317a 

0.323a 

0.212a 

0.026a 

-0.107a 

0.549**3 

9d 

0.107a 

0.099a 

0.037a 

-0.047a 

-0.047a 

0.068a 

0.259a 

0.246a 

0.282d 

0.167a 

0.005a 

-0.109a 

0.637**3 

10d 

0.193a 

0.230a 

-0.208a 

0.112a 

0.111a 

-0.190a 

-0.174a 

0.095a 

-0.175a 

0.296a 

-0.074a 

0.065a 

0.809**3 

11d 

0.097a 

0.152a 

0.155a 

-0.026a 

-0.026a 

0.023a 

-0.007a 

0.222a 

0.006a 

0.081a 

0.322a 

0.109a 

0.214a 

12a 

-0.026a 

0.026a 

0.196a 

-0.038a 

0.617a 

-0.052a 

0.101a 

0.072a 

0.099a 

0.055a 

-0.084a 

-0.249a 

-0.188a 


Diagonal values indicates direct effect Residual effect = 0.126 rG- Genotypic correlation with fruit yield per plant 

• Plant height (cm) at 120 DAT 

• Number of primary branches per plant at harvest 

• Plant spread (cm 2 ) at 120 DAT 

• Days to first flowering 

• Days to 50 per cent flowering 

• Total number of fruits per plant 

• Fruit length (cm) 

• Dry weight of 100 fruits (g) 

• Number of seeds per fruit 

• Yield per plant (g) 

• Vitamin-C content (mg/lOOg) 

• Capsaicin content (%) 

• Yield (q/ha) 


Impact Factor (JCC):5.9857 


NAAS Rating: 4.13 
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Table 4: Phenotypic Path Coefficient Analysis for Growth, 
Yield and Quality Characters in Bird’s Eye Chilli Accessions 


Characterso 

la 

2a 

3a 

4a 

5a 

6a 

7a 

8a 

9n 

10a 

11a 

12a 

rPo 

la 

0.161a 

0.091a 

0.081a 

-0.029a 

-0.032a 

0.095a 

0.059a 

0.061a 

0.095a 

0.043a 

0.049a 

-0.010a 

0.681**a 

2a 

0.058a 

0.104a 

0.056a 

-0.030a 

-0.032a 

-0.030a 

0.019a 

0.024a 

0.059a 

0.066a 

0.036a 

0.021a 

0.589**a 

3a 

0.058n 

0.063a 

0.116a 

-0.035a 

-0.028a 

0.048a 

0.019a 

0.016a 

0.070a 

0.048a 

0.058a 

0.020a 

0.550**a 

4a 

-0.009a 

-0.001a 

-0.001a 

0.005a 

0.004a 

0.064a 

-0.001a 

-0.001a 

-0.001a 

-0.006a 

-0.006a 

-0.003a 

-0.308+*a 

5a 

0.037a 

0.059a 

0.045a 

-0.166a 

-0.188a 

-0.001a 

0.046a 

0.043a 

0.062a 

0.013a 

-0.013a 

0.018a 

-0.274*a 

6a 

-0.240a 

-0.188a 

-0.225a 

0.128a 

0.119a 

0.407a 

-0.112a 

-0.066a 

-0.256a 

-0.029a 

-0.039a 

-0.023a 

0.673**a 

7a 

0.054a 

0.027a 

0.025a 

-0.040a 

-0.036a 

0.040a 

0.148a 

0.115a 

0.074a 

-0.003a 

-0.002a 

-0.049a 

0.589**0! 

8a 

0.016a 

0.010a 

0.006a 

-0.012a 

-0.009a 

0.007a 

0.033a 

0.430a 

0.024a 

0.003a 

0.005: 

-0.012a 

0.439**a 

9a 

0.124a 

0.088a 

0.043a 

-0.083a 

-0.045a 

0.086a 

0.284a 

0.303a 

0.209a 

0.211a 

0.006a 

-0.136a 

-0.308**a 

10a 

0.386a 

0.348a 

0.125a 

-0.169a 

-0.042a 

-0.432a 

-0.272a 

-0.351a 

0.179a 

0.045a 

0.045a 

-0.038a 

-0.218a 

11a 

0.184a 

0.171a 

-0.025a 

0.004a 

0.167a 

0.082a 

0.057a 

0.046a 

0.142a 

0.247a 

0.237a 

0.078a 

0.625**a 

12a 

0.172a 

-0.040a 

-0.069a 

-0.145a 

-0.031a 

0.061a 

0.417a 

0.477a 

0.070a 

0.048a 

0.047a 

-0.120a 

0.683**a 


Diagonal values indicates direct effect Residual effect = 0.126 rP- Genotypic correlation with fruit yield per plant 

• Plant height (cm) at 120 DAT 

• Number of primary branches per plant at harvest 

• Plant spread (cm 2 ) at 120 DAT 

• Days to first flowering 

• Days to 50 per cent flowering 

• Total number of fruits per plant 

• Fruit length (cm) 

• Dry weight of 100 fruits (g) 

• Number of seeds per fruit 

• Yield per plant (g) 

• Vitamin-C content (mg/lOOg) 

• Capsaicin content (%) 

• Yield(q/ha)\ 
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